The qualitative and quantitative characteristics of human plasma cholinesterase are determined by at least two autosomal loci, El and E2. The genetically determined variants at the El locus include the El*a, El*s, El*f, El*j, and E1*k alleles. Their presence results in lower average activity than that observed in persons homozygous for the El *u or 'usual' allele, which is the most common.
Two common E2 locus alleles, the E2 *+ and E2 *-, are recognised. 15 Variation was confirmed by isoelectric focusing in a pH gradient of 3.5 to 5 in polyacrylamide gels, using the method described by Bark et al '6 for separating phosphoglucomutase isoenzymes. After isoelectric focusing, the polyacrylamide gels were stained in the same way as the starch gels. Laurell.19 The gel and bridge buffer (pH 8 6) contained 0-075 mol/l barbitol sodium, 0O0163 mol/l barbital, 0-015 mol/l sodium azide, and 1 mmol/l calcium lactate. Cholinesterase specific antibody, purchased from Calbiochem, was incorporated in the gels at a final dilution of 1 in 1000. Electrophoresis was carried out at approximately 6°C overnight at a constant voltage of 5 V/cm. Nonprecipitated material was removed from the gels by soaking them in normal saline. The gels were then stained for cholinesterase activity by the same method as that used to detect the isozymes after electrophoresis.
Results
The pedigree of the family under investigation is shown in fig 1 and approximately double those of the population mean (and greater than 2 SD above the population mean) suggests that the high activity trait was inherited by the son from his mother. As far as possible, non-genetic causes of raised ChE activity have been excluded. Blood samples could unfortunately not be obtained from the proband's father and no other members of the family who were tested showed abnormally raised activities. The slightly raised activity in I.3 can be attributed to the presence of an E2 *+ allele. The activity of E Cynthiana was reported to be about two to three times normal,6 whereas the variant described by Delbruck and Henkel7 had three to four times normal activity.
Cholinesterase from the proband and her son were inhibited by dibucaine and fluoride to the same extent as enzyme from normal subjects. This was also the case with E Cynthiana,4 as well as the variant described by Delbruck and Henkel.7
Although some of the abnormally high activity of the proband's serum could be the result of the effect of her E2 *+ allele, the high activity in her son cannot be similarly explained.
This variant is different from the two previously described high activity variants in that it appears to have normal electrophoretic mobility. Electrophoresis in both starch and polyacrylamide gels of cholinesterase from persons who had E Cynthiana produced a pattern with an extra band which migrated more slowly than the C4 and C5 bands of the normal pattern. The slower mobility band was found to be the result of an isozyme with an abnormally high molecular weight.4 ' The variant described by Delbruck and Henkel7 also showed an additional cathodal band after starch gel electrophoresis, and isoelectric focusing produced an abnormal pattern which had six extra bands in the pH 4.4 to 4.9 region of the gel.
The allele which produced the variant described here is apparently expressed as a dominant trait but since the only persons who appear to carry it are a mother and son, it is not possible to rule out X linkage. In addition, it is not possible to establish whether the gene involved is an El or E2 locus variant, or a variant of some other locus altogether. The increased activity is, however, unlikely to be due to environmental causes.
The Michaelis constant of the 'variant' enzyme for benzoylcholine chloride was within the normal range. The variant described by Delbruck and Henkel7 appeared to have a normal Km for acetylthiocholine iodide, but no estimate for the Km for benzoylcholine was made. No kinetic studies were carried out on E Cynthiana.
The variant enzyme studied here was shown to be more heat stable than the 'usual' enzyme at 52°C. This is in contrast to the variant of Delbruck and Henkel,7 which showed similar heat stability to the 'usual' cholinesterase. Yoshida and Motulsky4 also found no differences in the in vitro stability of E Cynthiana compared to the 'usual' enzyme. Although increased heat stability may be an indication of the overall stability of an enzyme, this is not necessarily the case, particularly as the in vitro determinations were carried out well above physiological temperatures.
The DFP and immunoprecipitation results indicate that the increased activity of the variant described here does not result from the presence of increased concentrations of cholinesterase protein, but rather from increased activity per active site. This is further evidence that the variant is different from E Cynthiana and the variant of Delbruck and Henkel,7 since the increased activities of these appeared to result from the presence of increased amounts of enzyme.
Increased levels of enzyme activity may result from the presence of a hyperactive enzyme, from an increased rate of production of a structurally normal enzyme, from a decreased degradation rate, or from a combination of these effects. Although we have not determined the reason for the increased activity associated with this new variant, data would suggest that it results from the production, at a normal rate, of an abnormally active enzyme. E Cynthiana, on the other hand, is attributed to the increased production of a structurally abnormal enzyme.4
We postulate, therefore, that the high activity cholinesterase variant described here is different from E Cynthiana and from the variant investigated by Delbruck and Henkel.7 It has the same electrophoretic mobility and greater heat stability than the 'usual' enzyme, and its higher specific activity is not the result of the presence of an increased number of enzyme molecules. We propose that it be called E Johannesburg after the city of residence of the person in whom it was found.
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